According to the cosmological principle, an observer fixed in the co-moving coordinate system of the expanding Universe should find the Universe to be isotropic, without any preferred directions. To such an observer the redshift distribution due to Hubble expansion of the Universe should also appear similar in all directions.
without any preferred directions. To such an observer the redshift distribution due to Hubble expansion of the Universe should also appear similar in all directions.
However a peculiar motion of such an observer could introduce a dipole anisotropy in the observed redshift distribution; in reverse an observed dipole anisotropy in the observed redshift distribution could be used to infer the peculiar velocity of the observer with respect to the average Universe. We determine the peculiar velocity of the solar system relative to the frame of distant quasars, by studying the dipole anisotropy, if any, in the redshift distribution of a large sample of quasars distributed across the sky. The magnitude of the peculiar velocity thus determined turns out be extremely large (9750 ± 550 km/s; ∼ 3% the speed of light), and is about an order of magnitude larger than the velocity determined from the dipole anisotropy in the Cosmic Microwave Background Radiation or the value determined earlier relative to the frame of distant radio sources. Even the direction of the motion is in a direction nearly opposite to the earlier determinations. The large differences in the magnitudes of inferred motion as well as their opposite signs are rather disconcerting. A genuine difference between these velocity vectors would imply highly anisotropic Universe, with anisotropy changing with epoch. This would violate the cosmological principle where the isotropy of the Universe is assumed for all epochs, and which is the basis of modern cosmological models.
The peculiar velocity of the solar system relative to the frame of reference provided by the Cosmic Microwave Background Radiation (CMBR) was determined by COBE and WMAP 2 satellites [1, 2] to be 369 km s −1 in the direction RA= 168
• , Dec= −7
• . Though an early work using number counts of radio sources [3] from the NRAO VLA Sky Survey (NVSS) dataset [4] comprising 1.8 million sources, had found the velocity to be consistent (within errors) with that from the CMBR, but a later study [5] using both number counts and the sky brightness arising from discrete radio sources in the same sample found the solar motion to be 1600 ± 400 km/s, about 4 times larger than the CMBR value, though the direction (RA= 157
• ) turned out to be in agreement with the CMBR value. Subsequently two independent groups [6, 7] , used the same NVSS sample, with one of them additionally using the Westerbork Northern Sky Survey (WENSS) [8] , to critically reexamine the two conflicting results and they both found speeds ∼ 4 times higher than the CMBR value, corroborating the claims of [5] . This large difference in the CMBR and NVSS speeds is rather puzzling, more so as the direction of the motion turns out to be approximately the same in both cases. Recently there have even been speculations whether the observed excess radio dipole could be an impact of some structure [9] in radio source distribution, though at much larger scale than the local super clusters of optical galaxies.
An understanding of the observed difference in speed values is crucial as it relates to the cosmological principle. Therefore it is important if some independent confirmation of the previous results could be made.
In order to resolve this germane issue of two conflicting magnitudes of solar motion inferred from two different methods, we have attempted to determine here in an independent and rather more direct method, our peculiar motion from the anisotropy, if any, in the redshift distribution of a large sample of quasars on the sky. Our sample comprises DR10Q
catalogue [10] with respect to the reference frame of the quasars, it would also obviate the need for looking for structure formations on large scales that might masquerade as a dipole asymmetry purportedly due to observer's motion, in other indirect methods.
An observer moving with a peculiar velocity v, will find a quasar lying at an angle θ (as seen in observer's frame) with respect to the direction of motion, to have a redshift, Since the sample does not have a uniform sky coverage [10] , the direction of the dipole could not be determined as in [5] or in a more formal way using spherical harmonics. However Table 1 , which is mostly self-explanatory. Redshift dipole ∆z in column (5) To test our procedure as well as to rule out any subtle effects, if any, due to the incomplete sky coverage, we did Monte Carlo trials, for the given quasar positions (thereby keeping the same sky coverage) but with a random redistribution of the redshifts observed in the sample.
Five hundred different trials were made, in no case any significant solar motion was found in any of the grid points on the sky. Then an artificial dipole due to a hypothetical solar motion of a different magnitude and direction was superimposed on each of the 500 randomly redistributed redshift data above, and our procedure was repeated to see if we do retrieve the values that we had put in. Not only did we recover that input values, both in direction and magnitude, we also found that the simulated data gave 3d plots very much resembling the one in Fig. 2 .
About the grid point that might be close to the apex of the solar motion, one should see a cos θ dependence in the inferred velocity component for various other grid points as one moves away from that direction. To determine that, with respect to every grid point in turn on the sky, we computed cos θ for all other grid points, and made a least squares fit to a 5 straight line to the cos θ -velocity component data for all these grid points. The best fit with least chi-square value gave us the peculiar solar motion to be 9750 ± 550 km s −1 in the direction RA= 0
• . Fig. 3 shows the plot for this grid position. Like earlier we also divided the sky into a number of bins for different θ ranges and calculated the average speed for each of these bins. The fit to a straight line is excellent.
It should be noted that the antipole direction (RA= 180
approximately within one sigma uncertainty of the CMBR or NVSS dipole directions, hence the solar motion from the quasar redshifts appears to be nearly in a direction opposite to that inferred from CMBR or NVSS. This implies that there is certainly some peculiarity along this direction in sky. However vast differences in the inferred motion (∼ 6 times the NVSS value and as much as a factor of ∼ 25 or so larger than the CMBR value) cannot be easily explained. A genuine discrepancy in the three dipoles inferred with respect to three different reference frames, would imply a relative motion between the three frames, not in accordance with the present ideas of cosmology. 
